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[57] ABSTRACT 
The invention provides a control circuit arrangement 
for solenoid valves, which has a timer adapted to supply 
the solenoid valve with a higher attraction, current dur 
ing an adjustable time starting with the beginning of a 
switching signal for the solenoid valve. After the time 
interval a low hold current flows until the end of the 
switching signal. For this purpose there is a semicon 
ductor switch adapted to switch the ?ow of current 
through the solenoid valve. A logic gate arrangement is 
connected with an input of the switch and the gate 
arrangement is supplied with the output signal of the 
timer arranged to be triggered by the switching signal 
and the output signal of an oscillation generator. This 
circuit arrangement makes is possible to reduce a higher 
attraction current to a lower hold current in a simple 
and cheap manner, there only being a small overall size 
and as significant advantages it is possible for the ar 
rangement to be converted for complementary logic. 

38 Claims, 5 Drawing Sheets 
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CONTROL CIRCUIT ARRANGEMENT FOR 
SOLENOID VALVES 

BACKGROUND OF THE INVENTION 

The invention relates to a control circuit arrangement 
for solenoid valves comprising a timer adapted to sup 
ply the solenoid valve with a higher attraction current 
during a preset time interval as from the beginning of a 
solenoid valve operating signal so that after the end of 
the time interval a lower holding current flows until the 
end of the operating signal. 

In order to prevent overheating of solenoid valves 
and in order to reduce the current requirement it is a 
known practice initially to supply solenoid valves with 
a high attraction current which ensures reliable attrac 
tion by the solenoid valve and then to switch over to a 
very much lower holding current, which ensures that 
the solenoid valve is maintained in the attracted condi 
tion. As an example, a given type of solenoid valve may 
be supplied with an attraction current of 220 mA during 
a time of 20 msecs and after this the current is then. 
reduced to 17 mA. Circuits for performing such a func 
tion are more particularly to be found with an analog (as 
opposed to digital) function. In order to attain repro 
ducible operation it is necessary for the operating volt 
ages to be very precisely observed. Furthermore, sub 
stantial operating powers are required. There are also 
system limits as regards the possibility of integration 
and of arrangement in very small spaces, more espe 
cially as regards the capacitors required. 

SHORT SUMMARY OF THE PRESENT 
INVENTION 

One object of the invention is to devise a control 
circuit arrangement for solenoid valves of the initially 
speci?ed type which while having a low control power 
makes possible a larger control voltage range. 
A further object of the invention is to devise such a 

system which makes possible arrangement in a very 
small space. 

In order to achieve these or other objects appearing 
from the present speci?cation, claims and drawings the 
circuit is so designed that there is a semiconductor 
switch switching the ?ow of current to the solenoid 
valve and whose input is connected with a logical gate 
arrangement which is supplied with the output signal of 
the timer adapted to be triggered by the switching sig 
nal and with the output signal of an oscillation genera 
tor. 
The digital circuit arrangement speci?ed only re 

quires such a low control power that it may be operated 
by a TTL or HCMOS circuits. The control voltage 
range may be adapted to be varied within wide limits by 
simple means. For the gate arrangement it is possible to 
use commercially available multiple circuits, which 
render the arrangement simple in structure and inexpen 
sive to produce. In this respect the space requirement is 
so low that the arrangement may be with advantage 
arranged in a male or female connecting element lead 
ing to the solenoid valve. 
The claims de?ne further very convenient develop 

ments and improvements in the control circuit arrange 
ment of the invention. 
A particularly simple type of timer in connection 

with the required gate arrangement consists of a capaci 
tor arranged to be charged via a resistor. In this respect 
the resistor is preferably shunted by a diode adapted to 
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2 
discharge the capacitor when the voltage fails. This has 
the advantage that the capacitor firstly has to be 
charged up again when the voltage is switched on again 
so that during the charging period the increased attrac 
tion current may flow again. 
Owing to the use of a negating gate in the gate ar 

rangement as the only active component of an astable 
multivibrator used as an oscillation generator it is possi 
ble not only to have a very simple and low-price multi 
vibrator, but furthermore this gate may then ful?ll the 
further function of a gate arrangement or, respectively, 
of part of such a gate arrangement. In this respect the 
gate arrangement conveniently only comprises a single 
type of gate in order to be able to use low-price and 
space saving multiple gates which are integrated in a 
single component. The type of gate used is a NAND 
gate in an arrangement with positive logic and is a NOR 
gate in the case of negative logic. In this manner it is 
possible to change over the circuit arrangement by 
simple replacement of the gate or of the gates by an 
other type of gate, simply by reversing the polarity of 
the diodes used and by replacement of the semiconduc 
tor switch by such a switch with the opposite type of 
conductivity. Such a change over may be performed 
quickly and at a low price. This means that for instance 
a single printed circuit board ?tted with passive compo 
nents may be used for both types of logic, only the 
active components having to be replaced or changed 
around. 
A particularly simple type of circuit arrangement is 

possible if the gate in the multivibrator is the only gate 
of the gate arrangement and is connected on the output 
side with the control input of the semiconductor switch, 
the switching signal also being supplied to the connec 
tion, not connected with the semiconductor switch, of 
the solenoid valve. Since such a gate is usually available 
as a fourfold or sixfold gate in an integrated component, 
four or, respectively, six such circuit arrangements may 
be constructed using a single IC, which on changing 
over to another type of logic only has to be replaced. 
vThe change over may therefore be undertaken in a 
particularly simple and low-price manner so that the 
arrangement is of universal applicability. 

If there is only a weak switching signal, the gate in 
the multivibrator is connected via a second identical 
gate with the control input of the semiconductor switch 
and the switching signal for the solenoid valve is sup 
plied via an amplifying circuit, made up of further iden 
tical gates, to one input of the further gate. In this ar 
rangement it is possible to use switching signals with a 
very low power and a ?xed voltage supply may be 
provided for excitation of the solenoid valve via the 
semiconductor switch. 

In accordance with a convenient further alternative 
design the timer has its output connected with an invert 
ing threshold stage, more especially in the form of a 
Schmitt trigger, whose output and the output of the 
oscillation generator are connected on the input side 
with a ?rst gate belonging to the gate arrangement, and 
the output thereof and the switching signal are applied 
to a second gate. In the case of a design with positive 
logic the first gate will be an OR gate and the second 
gate will be an AND gate, the order being reversed in 
a design with negative logic. In this case it is thus possi 
ble to change over the two gates, by reversing the con 
nection polarity of the diodes used and by replacement 
of the semiconductor switch by one with the opposite 
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type of conductivity so that there is a rapid adaptation 
to the logic design. The circuit board, which will more 
especially be a printed circuit board itself will be left 
unchanged and may be used for both designs in an iden 
tical manner, as has been explained above. 

In order to provide decoupling diodes transmitting 
the potential of the switching signal to the second gate 
and to the timer are connected with an input terminal 
receiving this switching signal, such terminal being 
connected via a resistor with zero potential. In this 
arrangement as well it is possible to use very low power 
switching signals, the voltage of the switching signal 
being able to be greatly varied within wide limits since 
these diodes prevent the supply of high voltages to the 
circuit arrangement. . 

Simple monitoring of the switching signal or signals 
derived therefrom is preferably effected by an LED 
which is arranged in series with a current limiting resis 
tor and mounted on the part to be monitored. 
The arrangement of the circuit arrangement in a fe 

male or male connecting element leading to the solenoid 
valve makes it possible to have a small space require 
ment for these parts. In this respect it is also possible to 
have multiple connecting elements for a number of 
solenoid valves, the use of multiple gates making it 
possible to make the number of integrated components 
less than the number of solenoid valves which are to be 
operated. Owing to the accommodation in a plug con 
necting element it is also possible to maintain the 
switching on function during the replacement of one of 
more solenoid valves. 
The power supply for the semiconductor compo 

nents used is preferably derived from the switching 
signal, if the latter has a sufficient power level for opera 
tion of the solenoid valve. In this case only two supply 
leads are required. 

In the case of low-power switching signals an addi 
tional power supply line is required for the solenoid 
valve, from which in turn the power supply for the 
semiconductor components used in the circuit arrange 
ment itself may be derived. In either case it is sufficient 
in this respect to have a single Z-diode, which is con 
nected via a resistor with the switching signal or with 
the power supply for the solenoid valve. The voltage 
level both of the switching signal and also of the switch 
ing voltage may thus be varied by the designer within 
wide limits and for different types of solenoid valves 
without this impairing the function and the perfor 
mance of the logic components. 
Working examples of the invention will now be de 

scribed with reference to the drawings in what follows. 

LIST OF THE SEVERAL FIGURES OF THE 
DRAWINGS 

FIG. 1 is a circuit diagram of a ?rst working example 
of a circuit arrangement for high power switching or 
operating signals with a single gate according to the 
invention. 
FIG. 2 is a circuit diagram of a second embodiment 

for low power switching signals with an amplifying 
arrangement. 
FIG. 3 is a signal diagram in order to explain the 

manner of operation of the embodiment shown in FIG. 
2. 
FIG. 4 is a circuit diagram of a third working exam 

ple which is generally similar to the second example but 
has a negative logic system. 
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4 
FIG. 5 is a circuit diagram of a fourth working exam 

ple of the invention with an inverting Schmitt trigger. 
FIG. 6 is a circuit diagram of a ?fth embodiment 

which is generally similar to the fourth embodiment but 
having a negative logic system. 

DETAILED ACCOUNT OF WORKING 
EMBODIMENTS OF THE INVENTION 

The first working embodiment shown in FIG. 1 com 
prises a solenoid valve 10 operated by means of a 
switching signal, which is applied to two terminals 11 
and 12. The terminal 12 is in this respect at zero or 
ground potential. The solenoid valve 10 is shown in a 
simpli?ed manner as a winding, which is connected via 
two terminals 13 and 14 with the circuit arrangement. 
This circuit arrangement may for instance be incorpo 
rated in a male plug connecting element 15, the termi 
nals 13 and 14 then representing the plug pins or the 
female elements therefor, while the terminals 11 and 12 
are attached to a supply cable. 

In order to provide the operating power or voltage U 
of generally 5 volts required for integrated components, 
more especially logic components, the terminals 11 and 
12 are connected with each other via a series cir'cuit 
arrangement consisting of a resistor 16 and a Z-diode 
17. The Z-diode 17 in this case has a Z-voltage of 5 
volts, the voltage at the Z-diode 17 being supplied to an 
operating voltage terminal 18. A timer consisting of a 
resistor 19 with a capacitor 20 is connected between the 
operating voltage terminal 18 and the terminal 12. The 
voltage of the capacitor 20 is supplied to an astable 
multivibrator, which consists of a NAND gate 21, two 
resistors 22 and 23, a diode 24 and a capacitor 25. In this 
respect the voltage of the capacitor 20 is supplied to one 
input of the NAND gate 21, whose output is connected 
via the one resistor 22 with its second input. Parallel to 
the resistor 22 a series circuit arrangement made up of 
the other resistor 23 with the diode 34, is connected, the 
anode thereof being connected with the output of the 
NAND gate 2. Furthermore the second input of this 
NAND gate 21 is connected via the capacitor 25 with 
the terminal 12. 
The output of the NAND gate 21, which also repre 

sents the output of the astable multivibrator, is con 
nected via a resistor 26 with the base of an npn power 
transistor 27, whose emitter is connected with the termi 
nal 12 and whose collector is connected with the termi 
nal 14. The two terminals 13 and 14 are connected with 
each other via a ?ywheel diode 28 for the solenoid 
valve 10. 
The series circuit arrangement made up of a resistor 

29 and an LED 30 is placed between the terminals 18 
and 12. 

If there is no switching or operating voltage at the 
terminals 11 and 12 it is not possible for any operating 
voltage to be produced either so that the capacitors 20 
and 25 are discharged and the solenoid valve 10 cannot 
be excited. 

If now a switching signal arrives, the operating volt 
age U will be present at the operating voltage terminal 
18, such voltage causing the charging of the capacitor 
20 to start via the resistor 19. At the same time the LED 
30 is switched on to thus indicate the presence of the 
switching signal. 
At the start of the charging of the capacitor 20 there 

will be a logical zero signal at the input of the NAND 
gate 21 connected with the capacitor 20, such signal 
causing a logical one signal to act at the output. This 
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one signal acts via the diode 24, the resistor 23 and the 
resistor 22 to cause the capacitor 25 also to be charged. 
Furthermore the one signal at the output of the NAND 
gate 21 causes the transistor 27 to be turned on and thus 
the solenoid valve 10 is switched. The current ?owing 
at this time through the solenoid valve is a very high 
attracting current, which ensures reliable switching. 

If owing to the progressive charging the voltage of 
the capacitor 20 exceeds a value which is interpreted by 
the NAND gate 21 as a one signal, the signal at the 
output of this NAND gate 21 will change from a one 
signal to a zero signal owing to the capacitor 25 which 
is also charged at this point in time. The transistor 27 is 
accordingly turned off. The capacitor 25 will discharge 
via the resistor 22 until its voltage is interpreted by the 
NAND gate 21 as a zero signal, whereupon its output 
signal will become a one signal again, which will turn 
on the transistor 27 again. The multivibrator 21 to 25 is 
thus caused to produce a high frequency signal series, 
such frequency depending on the values of the resistors 
22 and 23 and on the value of the capacitor 25. This 
frequency will for instance be equal to 20 kHz in order 
to be outside the audible range so that it is not possible 
for the solenoid valve 10 to be released by this rapid 
signal variation. The pulse duty factor is also dictated 
by the values of the resistors 22 and 23 and determines 
the effective current through the solenoid valve 10. 
This current is markedly reduced in comparison with 
the attraction current, for instance to l/ 10 to 1/20 
of its original value. This low hold current is sufficient 
to keep the solenoid valve 10 in the attracted state. It is 
only when the switching signal is discontinued that the 
solenoid valve 10 will return back to its original state 
and the capacitors 20 through 25 may completely dis 
charge. 
The second form of the invention to be seen in FIG. 

2 is in principle identical to the first working example of 
the invention, like components being given like refer 
ences. Unlike the ?rst example the circuit arrangement 
now described is suitable for switching signals which 
have such a low power that they may not be used for 
operating the solenoid valve 10 or to have the operating 
power derived from them for operating the electronic 
components. For this reason a supply voltage of 24 
volts as a switching voltage is supplied via a further 
terminal 31 as an operating voltage for the solenoid 
valve 10. This further terminal 31 is connected as in the 
?rst working example of the invention for producing 
the operating voltage with the terminal 18 with the 
resistor 16 and the Z-diode 17 so that there is again the 
required operating voltage of 5 volts at the terminal 18. 
The terminal 11 is connected via a resistor 32 with the 

terminal 12 at zero potential. Furthermore this terminal 
11 is connected with the cathodes of two diodes 33 and 
34, the anode of the diode 34 being connected with the 
two inputs of a NAND gate 35 and with the connection 
point between the resistor 19 and the capacitor 20. The 
anode of the diode 33 is connected via a resistor 36 with 
the terminal 18 and with one input of a further NAND 
gate 37, whose second input is connected with the out 
put of the NAND gate 35. The output of this NAND 
gate 27 is connected via a further NAND gate 38 with 
the resistor 26, via which as indicated in the ?rst work 
ing example the control of the transistor 27 takes place. 
The timer 19 and 20 and the astable multivibrator 12 

through 25 are as in the ?rst working example of in the 
invention, in which respect the output of this astable 
multivibrator is connected with the second input of the 
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NAND gate 38. The diode 24 of the astable multivibra 
tor is oppositely connected as compared with the ?rst 
example of the invention so that the resistor 23 now 
represents an additional discharge resistor for the ca 
pacitor 25, while in the ?rst example it was connected as 
an additional charging resistor. In this manner as well it 
is possible to modify the setting of the desired frequency 
of the astable multivibrator additionally. 
The LED 30 connected in series with the resistor 29 

is placed between the terminal 18 and the output of the 
NAND gate 35. - 
The supply leads for the circuit arrangement shown 

in FIG. 2 are now in the form of a cable having at least 
three cores and which is to be connected with the termi 
nals 11, 12 and 31. This circuit arrangement as well may 
be arranged in a connecting plug element. 
The manner of operation of the second working ex 

ample of the invention shown in FIG. 2 will now be 
explained with reference to the signal diagram of FIG. 
3. In this diagram the respective number after the volt 
age signal U indicated the relation of the signal indi 
cated to components, the respective output signal being 
denoted in the case of the gates. 

Irrespectively of whether a switching signal U11 is 
present at the terminal 11 or not the terminal 31 is con 
stantly supplied with the power or operating voltage so 
that the terminal 18 always has the operating voltage. If 
now a switching signal U11 arrives at the terminal 11, th 
diodes 33 and 34 will be turned off which serve as guard 
diodes for protection against incorrect polarity of the 
switching signal and excessively high voltages. Owing 
to the charging operation of the capacitor 20 the volt 
age U20 builds up. There will now be one signals at the 
inputs of the NAND gate 37 so that it will now produce 
a zero signal at its output, same in turn producing a one 
signal at the output of the NAND gate 38. The gate 38 
turns on the transistor 27 so that the solenoid valve 10 is 
switched. 

This condition is maintained until the capacitor volt 
age Uzo exceeds a certain value which is interpreted by 
the NAND gates 21 and 35 as a one signal. Following 
this the outputs of the NAND gates 21, 35 and 37 are 
switched to the respectively opposite logical potential. 
At the output of the NAND gate 38 there is initially no 
change in potential, since the output of the NAND gate 
21 has switched over to a zero signal. However the 
astable multivibrator now begins to oscillate in the man 
ner described as is indicated by the series U21 of signals. 
As a consequence of this an inverse series of pulses 
appears at the output of the NAND gate 38, by which 
the transistor 27 is correspondingly switched so that in 
the manner described are much reduced effective hold 
current is produced for the solenoid valve 10. 
The LED 30 is only switched on when a zero signal 

appears at the output of the NAND gate 35, that is to 
say when the multivibrator has begun to oscillate. 
The arrangement illustrated constitutes in fact an 

amplifying arrangement for the very low power switch 
ing signal U11. This signal may not only be very low in 
power but also may have varying voltage values. Fur 
thermore for adaptation to different types of valves the 
supply voltage or power at the terminal 31 may be 
varied between 5 volts and a high value, which may 
even be in excess of 24 volts. In the case of power 
switching signals the terminals 11 and 31 may be con 
nected with each other so that it is not necessary to have 
an additional supply voltage. 
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The third form of the invention shown in FIG. 4 has 
the following departures from the second example 
shown in FIG. 2 (to which it is similar as regards its 
circuit design): the four NAND gates 21_, 35, 37, and 38 
are replaced by four NOR gates 41, 45, 47 and 48. The 
npn transistor 27 is replaced by a pnp transistor 40. The 
diodes 17, 24, 28, 40, 33 and 34 are reversed in the polar 
ity of their connections. In place of a positive supply or 
power voltage of 24 volts there is a negative one of --24 
volts at the terminal 31. 
The circuit arrangement shown in FIG. 4 thus oper 

ates with “negative logic”, in which the entire voltage 
range is under the zero potential, in contrast to the 
“positive logic” in which the reverse is the case. The 
working examples of the invention shown in FIGS. 1 
and 2 operate with positive logic. ' 
The manner of operation is the same as that of the 

second example shown in FIG. 2 so that a repetition of 
the description is not required. The polarities of the 
voltages occurring obviously have respectively inverse 
polarities. 
A comparison between the FIGS. 2 and 4 will make 

clear a substantial advantage of these circuits. In fact, 
both circuits may use the same printed circuit board, 
which is ?tted with the samepassive components. The 
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25 

circuit board may be produced in a uniform manner for ' 
both types of logic, and for changing over to the other 
type of logic it is only necessary to change over the 
polarities of the diodes and for the transistor and the 
gates to be replaced by other ones. Such gates are com 
mercially available as fourfold gates. That is to say it is 
a question of four identical gates in a single IC package. 
For instance for the four NAND gates it is possible to 
use the component HC 132 and for the four NOR gates 
it is possible to use the component HC 7002. By the 
replacement of a single component it is thus possible to 
replace all the gates. 

In the case of the third embodiment of the invention 
shown in FIG. 5 components which are identical or 
have the same function are provided with the same 
reference characters and are not described again. Thus 
for instance the input connections of the terminal 11 and 
the timer are illustrated in FIG. 2. The derivation of the 
operational voltage at the terminal 18 from the supply 
voltage present at the terminal 31 of 24 volt may also 
take place as in the previously described working em 
bodiments, or this operating voltage may be derived 
from the switching signal. This is not shown in detail 
again in order to simplify the drawing. 
The resistor 19 of the timer 19 and 20 is shunted by a 

discharge diode 50 for rapidly discharging the capacitor 
20 when the voltage fails. This capacitor 20 is further 
more connected with the input of an inverting Schmitt 
trigger 51, whose output is connected with the one 
input of an OR gate 62. In place of the Schmitt trigger 
51 it is in principle also possible to have another invert 
ing threshold stage. A diagrammatically illustrated os 
cillation generator 53 is connected with the second 
input of the OR gate 52, whose output is connected 
with one input of an AND gate 54, whose second input 
is connected with the anode of the diode 33. As an 
oscillation generator 53 is would be possible to use an 
astable multivibrator as described in detail in the previ 
ous working examples of the invention. Lastly the out 
put of the AND gate is connected via the resistance 26 
with the base of the transistor 27. 

30 

60 

8 
The series circuit arrangement of the LED 30 with 

the resistor 29 is placed between the terminal 18 and the 
output of the Schmitt trigger 51. 

If the terminal 11 is supplied with a zero signal, that 
is to say if there is no switching signal, the AND gate 54 
will be turned off although there is a one signal at the 
output of the inverting Schmitt trigger 51 and thus at 
the output of the OR gate 52. If now a switching signal 
is supplied to the terminal 11, the charging operation of 
the capacitor 20 will begin through the resistor 19. On 
reaching the switching threshold of the Schmitt trigger 
51 its output will be changed over from a one signal to 
a zero signal so that the oscillation signal sequence from 
the oscillation generator 53 will take effect at the AND 
gate 54 and the latter will be switched over at each 
pulse. At the same time the LED 30 will be turned on. 
Such pulse also causes the transistor 27 to be turned on 
and off so that, as in the previous examples of the inven 
tion, the initially high attraction force will be reduced 
to a low holding current. 
Even in the event of the supply failing for a short time 

the capacitor 20 will be very rapidly discharged via the 
discharge diode 50 so that when the supply is switched 
on again the ?rst event will be the charging of this 
capacitor 20 again, which will ensure the high attrac 
tion current for the solenoid valve. Without this dis 
charge diode 50 there would be a danger of there being 
a release of the solenoid valve following a short time of 
current failure, but the capacitor 20 would not dis 
charge down to a value under the switching threshold 
of the Schmitt trigger 51 and when the supply power or 
operating voltage would re-appear the transistor 27 
would immediately change over to the pulsed mode of 
operation. The resulting low hold current would then 
not be suf?cient to operate the solenoid valve. 
The fifth working example shown in FIG. 6 is gener 

ally similar to the fourth working example described 
above and unlike it is designed for negative logic. In 
order to convert the circuit arrangement shown in FIG. 
5 for positive logic into an circuit arrangement as in 
FIG. 6 the following measures are necessary: the two 
gates 52 and 54 are changed over, the transistor 27 is 
replaced by the transistor 40, the diodes 28, 30, 33, 34 
and 50 have the polarity of their connections changed 
over and the oscillation generator 53 is adapted to a 
negative series of pulses, as for instance in accordance 
with the preceding examples. In this respect it may also 
be necessary to adapt the resistors determining the fre 
quency. The manner of operation will again be as in the 
working example shown in FIG. 5, the signals and volt 
ages occurring having the respectively opposite polar 
ity. 
The Schmitt trigger 562 51 is for example a sixfold 

gate in the form of the IC HC 14, the OR gate 52 may 
be a fourfold gate in the form of the IC HC 32 and the 
AND gate 54 may be a fourfold gate component such as 
HC 08 as are commercially available. It is thus possible 
for respectively four or six circuit arrangements to be 
?tted with one of these components in each case, this 
leading to a lower price, simpli?cation and reduction in 
volume. Such multiple designs may for instance be used 
in multiple male or female connectors such as flat con 
nectors for control or power supply of a number of 
solenoid valves. 

This will obviously be the case for the above de 
scribed working examples, more particularly the first 
one. It is also to be noted at this juncture that the ?rst 
working example of the invention as shown in FIG. 1 
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may be constructed for negative logic if suitable adapt 
ive measures are implemented. 
We claim: 
1. A control circuit arrangement for a solenoid valve 

comprising a timer adapted to supply the solenoid valve 
with a higher attraction current for an adjustable time 
interval as from the commencement of a switching 
signal and for the supply of a lower hold current as from 
the end of said time interval until the end of the switch 
ing signal, a semiconductor switch adapted to switch a 
?ow of current through the solenoid valve, a logic gate 
arrangement connected with an input of the semicon 
ductor switch, said gate arrangement having means for 
the supply thereto of output signals from said timer, 
which is adapted to be triggered by said switching sig 
nal, and an oscillation generator, which is also arranged 
to supply an output signal thereof to the gate arrange 
ment wherein the timer consists of a capacitor adapted 
to be charged via a resistor, such capacitor being con 
nected with an input of the gate arrangement, wherein 
a negating gate included in said gate arrangement forms 
the only active component of the oscillation generator 
which is in the form of an astable multivibrator, the gate 
arrangement only comprising one type of gate, wherein 
in the case of positive supply voltage in relation to the 
zero potential the gate type is a NAND gate and in the 
case of a negative supply voltage in relation to the zero 
potential the gate type is a NOR gate, wherein the oscil 
lation generator consists of the gate and a capacitor 
connected with its input, such capacitor being con 
nected via charging and discharging connections with 
the output of the gate. 

2. The control circuit arrangement as claimed in 
claim 1 comprising a diode shunting the resistor and 
adapted to discharge the capacitor when the voltage 
fails. 

3. The control circuit arrangement as claimed in 
claim 1 comprising an inverting threshold stage more 
particularly in the form of a Schmitt trigger connected 
with the output of the timer and an output of the thresh 
old stage and the output of the oscillation generator are 
connected inputwise with a first gate forming part of 
the gate arrangement, an output of gate being supplied 

' with the switching signal to a second gate. 
4. The control circuit arrangement as claimed in 

claim 1 wherein in the case of positive voltage supply in 
relation to zero potential the ?rst gate is in the form of 
an OR gate and the second gate is in the form of an 
AND gate and in the case of a negative supply voltage 
in relation to the zero potential the order is reversed. 

5. The control circuit arrangement as claimed in 
claim 1 wherein diodes transmitting the potential of the 
switching signal to the second gate and to the timer are 
connected with an input terminal able to receive this 
switching signal, such terminal being connected via a 
resistor with zero potential. 

6. The control circuit arrangement as claimed in 
claim 1 comprising for all similar gates one circuit ar 
rangement and/or for the similar gates of circuit ar 
rangements controlling several solenoid valves a num 
ber of individual gates contained in integrated circuits. 

7. The control circuit arrangement as claimed in 
claim 1 arranged in a male or female connector element. 

8. The control circuit arrangement as claimed in 
claim 7 wherein multiple male or female connecting 
elements are provided for a plurality of solenoid valves. 

9. The control circuit arrangement as claimed in 
claim 1 wherein the supply voltage for semiconductor 
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components used therein is arranged to be derived from 
the switching voltage for the solenoid valve. 

10. A control circuit arrangement for a solenoid valve 
comprising a timer adapted to supply the solenoid valve 
with a higher attraction current for an adjustable time 
interval as from the commencement of a switching 
signal and for the supply of a lower hold current as from 
the end of said time interval until the end of the switch 
ing signal, a semiconductor switch adapted to switch a~ 
?ow of current through the solenoid valve, a logic gate 
arrangement connected with an input of the semicon 
ductor switch, said gate arrangement having means for 
the supply thereto of output signals from said timer, 
which is adapted to be triggered by said switching sig 
nal, and an oscillation generator, which is also arranged 
to supply an output signal thereof to the gate arrange 
ment wherein the timer consists of a capacitor adapted 
to be charged via a resistor, such capacitor being con 
nected with an input of the gate arrangement, wherein 
a negating gate included in said gate arrangement forms 
the only active component of the oscillation generator 
which is in the form of an astable multivibrator, the gate 
arrangement only comprising one type of gate, wherein 
the gate in the oscillation generator is the only gate in 
the gate arrangement and on an output side thereof is 
connected with a control input of the semiconductor 
switch, means being provided for also supplying the 
switching signal directly to the terminal, not connected 
with the semiconductor switch, of the solenoid valve. 

11. The control circuit arrangement as claimed in 
claim 10 comprising a diode shunting the resistor and 
adapted to discharge the capacitor when the voltage 
fails. 

12. The control circuit arrangement as claimed in 
claim 10 comprising an inverting threshold stage more 
particularly in the form of a Schmitt trigger connected 
with the output of the timer and an output of the thresh 
old stage and the output of the oscillation generator are 
connected inputwise with a ?rst gate forming part of 
the gate arrangement, an output of gate being supplied 
with the switching signal to a second gate. 

13. The control circuit arrangement as claimed in 
claim 10 wherein the case of positive voltage supply in 
relation to zero potential the ?rst gate is in the form of 
an OR gate and the second gate is in the form of an 
AND gate and in the case of a negative supply voltage 
in relation to the zero potential the order is reversed. 

14. The control circuit arrangement as claimed in 
claim 10 wherein diodes transmitting the potential of 
the switching signal to the second gate andto the timer 
are connected with an input terminal able to receive this 
switching signal, such terminal being connected via a 
resistor with zero potential. 

15. The control circuit arrangement as claim in claim 
10 comprising for all similar gates one circuit arrange 
ment and/or for the similar gates of circuit arrange 
ments controlling several solenoid valves a number of 
individual gates contained in integrated circuits. 

16. The control circuit arrangement as claimed in 
claim 21 arranged in a male or female connector ele 
ment. 

17. The control circuit arrangement as claimed in 
claim 16 wherein multiple male or female connecting 
elements are provided for a plurality of solenoid valves. 

18. The control circuit arrangement as claimed in 
claim 10 wherein the supply voltage for semiconductor 
components used therein is arranged to be derived from 
the switching voltage for the solenoid valve. 
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19. The control circuit arrangement as claimed in 
claim 18 wherein the amplifying circuit comprises two 
gates connected in series, of which respectively one 
input is connected via diodes transmitting the potential 
of the switching signals to these inputs with an input 
terminal arranged to be acted upon by this switching 
signal, such terminal being connected via a resistor with 
zero potential and the capacitor voltage of the timer is 
additionally supplied to the gate on the input side in the 
series circuit arrangement and the switching signal is 
only supplied to the input of the amplifying arrange 
ment after the adjustable time interval. 

20. A control circuit arrangement for a solenoid valve 
comprising a timer adapted to supply the solenoid valve 
with a higher attraction current for an adjustable time 
interval as from the commencement of a switching 
signal and for the supply of a lower hold current as from 
the end of said time interval until the end of the switch 
ing signal, a semiconductor switch adapted to switch a 
?ow of current through the solenoid valve, a logic gate 
arrangement connected with an input of the semicon 
ductor switch, said gate arrangement having means for 
the supply thereto of output signals from said timer, 
which is adapted to be triggered by said switching sig 
nal, and an oscillation generator, which is also arranged 
to supply an output signal thereof to the gate arrange 
ment wherein the timer consists of a capacitor adapted 
to be charged via a resistor, such capacitor being con 
nected with an input of the gate arrangement, wherein 
a negating gate included in said gate arrangement forms 
the only active component of the oscillation generator 
which is in the form of an astable multivibrator, the gate 
arrangement only comprising one type of gate, wherein 
the gate in the oscillation generator is connected via a 
second identical gate with the control input of the semi 
conductor switch, the switching signal for the solenoid 
valve being arranged to be supplied via an amplifying 
circuit consisting of identical further gates to an input of 
the further gate. 

21. The control circuit arrangement as claimed in 
claim 20 comprising a diode shunting the resistor and 
adapted to discharge the capacitor when the voltage 
fails. 

22. The control circuit arrangement as claimed in 
claim 20 comprising an inverting threshold stage more 
particularly in the form of a Schmitt trigger connected 
with the output of the timer and an output of the thresh 
old stage and the output of the oscillation generator are 
connected inputwise with a ?rst gate forming part of 
the gate arrangement, an output of gate being supplied 
with the switching signal to a second gate. 

23. The control circuit arrangement as claim in claim 
20 wherein in the case of positive voltage supply in 
relation to zero potential the ?rst gate is in the form of 
an OR gate and the second gate is in the form of an 
AND gate and in the case of a negative supply voltage 
in relation to the zero potential the order is reversed. 

24. The control circuit arrangement as claimed in 
claim 20 wherein diodes transmitting the potential of 
the switching signal to the second gate and to the timer 
are connected with an input terminal able to receive this 
switching signal, such terminal being connected via a 
resistor with zero potential. 

25. The control circuit arrangement as claimed in 
claim 20 comprising for all similar gates one circuit 
arrangement and/or for the similar gates of circuit ar 
rangements controlling several solenoid valves a num 
ber of individual gates contained in integrated circuits. 
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26. The control circuit arrangement as claimed in 

claim 20 arranged in a male or female connector ele 
ment. 

27. The control circuit arrangement as claimed in 
claim 26 wherein multiple male or female connecting 
elements are provided for a plurality of solenoid valves. 

28. The control circuit arrangement as claimed in 
claim 20 wherein the supply voltage for semiconductor 
components used therein is arranged to be derived from 
the switching voltage for the solenoid valve. 

29. A control circuit arrangement for a solenoid valve 
comprising a timer adapted to supply the solenoid valve 
with a higher attraction current for an adjustable time 
interval as from the commencement of a switching 
signal and for the supply of a lower hold current as from 
the end of said time interval until the end of the switch 
ing signal, a semiconductor switch adapted to switch a 
?ow of current through the solenoid valve, a logic gate 
arrangement connected with an input of the semicon 
ductor switch, said gate arrangement having means for 
the supply thereto of output signals from said timer, 
which is adapted to be triggered by said switching sig 
nal, and an oscillation generator, which is also arranged 
to supply an output signal thereof to the gate arrange 
ment, comprising an LED adapted to light up on the 
occurrence of the switching signal or after the end of 
the adjustable time interval, such LED being connected 
in series with a current limiting resistor. 

30. The control circuit arrangement as claimed in 
claim 29 comprising for all similar gates one circuit 
arrangement and/or for the similar gates of circuit ar 

, rangements controlling several solenoigl valves a num 
‘ ber of individual gates contained in integrated circuits. 

31. The control circuit arrangement as claimed in 
claim 29 arranged in a male or female connector ele 
ment. 

32. The control circuit arrangement as claimed in 
claim 31 wherein multiple male or female connecting 
elements are provided for a plurality of solenoid valves. 

33. The control circuit arrangement as claimed in 
claim 29 wherein the supply voltage for semiconductor 
components used therein is arranged to be derived from 
the switching voltage for the solenoid valve. 

34. A control circuit arrangement for a solenoid valve 
comprising a timer adapted to supply the solenoid valve 
with a higher attraction current for an adjustable time 
interval as from the commencement of a switching 
signal and for the supply of a lower hold current as from 
the end of said time interval until the end of the switch 
ing signal, a semiconductor switch adapted to switch a 
flow of current through the solenoid valve, a logic gate 
arrangement connected with an input of the semicon 
ductor switch, said gate arrangement having means for 
the supply thereto of output signals from said timer, 
which is adapted to be triggered by said switching sig 
nal, and an oscillation generator, which is also arranged 
to supply an output signal thereof to the gate arrange 
ment, adapted to derive a supply voltage for the semi 
conductor components therein from the switching sig 
nal, comprising a Z-diode for deriving a supply voltage 
for the semiconductor components used, which Z-diode 
is supplied with the switching signal of the switching 
voltage for the solenoid valve. 

35. The control circuit arrangement as claimed in 
claim 34 comprising for all similar gates one circuit 
arrangement and/or for the similar gates of circuit ar 
rangements controlling several solenoid valves a num 
ber of individual gates contained in integrated circuits. 
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36. The control circuit arrangement as claimed in 

claim 34 arranged in a male or female connector ele 

ment. 

37. The control circuit arrangement as claimed in 
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claim 36 wherein multiple male or female connecting 
elements are provided for a plurality of solenoid valves. 

38. The control circuit arrangement as claimed in 
claim 34 wherein the supply voltage forsemiconductor 
components used therein is arranged to be derived from 
the switching voltage for the solenoid valve. 
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